MHUHUCTEPCTBO NPOCBEIIEHUS POCCUIICKOM OEJAEPALIUA
MunucreperBo o6pasosanusi CBepa10BcKoii 061acTH
Ynpagnenne 06pa3oBanusi MyHHUHNAILHOTO okpyra [lepBoypaibek

MAOY COUI Ne 10

PACCMOTPEHO YTBEPXJIEHO

LIMO npeameros MPUKA30M AHpPEeKTOpa

€CTECTBEHHO-HAYYHOTrO MAOQOY COII Ne 10

LKA /%/

C\B.(//I'Ipopm\‘

[Tpotoxon Ne 1 : [puxas Ne 355-0

oT «27» aBrycra 2026 . ot «31» aBrycra 2026 .
PABOYAS IIPOTPAMMA

(ID 11256764)

y4eGHoro npeamera «Xumus» (yray6aeHnbiii YPOBEHb)

Iu1st o0yqaromuxes 8 — 9 xiaccos

ITepBoypansck 2026



MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OImIero oOpa3oBaHus (YriTyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3yslbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTAHUS.

[Iporpamma 1o xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MIOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMMbl IO y4eOHOMY MPEIMETY.

[IporpaMma mo xumum AaéT MPEACTABICHUE O IIENAX, OOIIeH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
peMeTa, OnpenessieT 00s13aTeIbHOE MPEIMETHOE COJIEP)KaHUE, €r0 CTPYKTYPY IO
pazgenaM W TeMmaMm, pachpeieNeHHe o KiaccaMm, PEKOMEHIYEeMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C YyYE€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH yd4eOHOTO Tporiecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYUTHIBAIOTCS
BO3MOKHOCTH y4e€0HOTO TpeAMeTa B peajn3aluu TpeOOBaHUN K TIaHUPYEMbIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHHUS U B
(GOpMHpPOBAaHUHM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEp KaHUS.

WN3yyenne xuMuM HA  yYpPOBHE OCHOBHOTO  00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHPOBO33PEHUYECKUX OPUCHTHUPOB, PA3BUTHsI MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH U
WHTEPECOB OOydYalomuUXCs, Ha MPOAODKEHHE OOYy4YeHHS Ha YPOBHE CpPETHETO
oO1iero oOpa3oBaHusI.

3HaHWE XWMHH CIY)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
00y4aroIerocsi, ero MpPeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (OPMHUPYEMBIC XMMHUEH MPEACTABICHHS O TIPEBPAIICHHUSIX YHEPTUU U
BCIIECTB B TPHUPOAC, O IMYTAX PEIICHHUS TI00ATBHBIX MPOOJIEM YCTOHYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUYECKOM, IPOJOBOJIBCTBEHHOMN
po0eM, MpoOJIeMbI IKOJIOTHIECKON 0€30MMacCHOCTH, MPOOJIEM 31PaBOOXPAHCHHUS.

N3yuenue xumun:

CIOCOOCTBYET  peamu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUA  KyJAbTYpPHl  JHYHOCTH  OOydYamoIIMUXCs, HX oOmedl #u
GyHKIIMOHATLHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATENbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;



3HAKOMHUT CO CHEeIU(GUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEACTABICHUA O €TUHCTBE PHUPOBI U YEJIOBEKA, SIBSETCS KIIOYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00YJaIOMUXCSI.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. CojepkaHue CKIaIbIBACTCS M3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUECKHUX MPEACTABICHHI PA3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M OO0JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEE M3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMmma ocHOBHOro 00IIero 00Opa3oBaHHUA MO XUMHUHU (YIIIyOJEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cnenuuku y4eOHOro MpeaMeTa U O0OECIeYeHUE YCIEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKAs HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIoOUIee CaMOOIpeAeieHHe B BBIOOpPE HaIpaBICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOn€HHOe  M3ydeHUuE XUMHUM  CIOCOOCTBYET  peaiu3aluuu  3ajaady
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
POJOJKEHUS 00pa30BaHUs U JajbHEUIIEH TPYAOBOU AEATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O O0OIIETr0 00pa30BaHUsI.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METO/JaM TO3HaHUS IIPpU M3YYEHUM BELIECTB W XUMHUYECKHX PEAKLUH,
(GbOopMHpPOBAHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HMU.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEJIbBHOMY MPHUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(opMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMHH, TPUMEHATh HMX MPU PEUICHUH MNPOoOJEeM B TOBCEAHEBHOW KWU3HU U
TPYAOBOU JIEITENBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LIEHHOCTM XUMHUYECKHX 3HAHWN B JKU3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénHoe uzydeHue ydyeOHOTo npeaMera « XuMus» oTBoautcs 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HeZieNt0), Bcero 272 Jaca 3a JiBa roja oOy4eHusl.



COAEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOU JESATEIHHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOsIHUSL BemecTB. [IOHATHME O TEOPETMYECKMX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpOOIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. IIoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BellecTB. OnpeneneHue BAICHTHOCTH 3JIEMEHTOB 10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenne mpocTeiieir GopMyIibl BEMIECTBA IO MACCOBBIM JIOJSM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BelecTBa. Pacuersl mo Qopmynam
XAMHUYECKUX COeInHEeHUd. MonspHag Macca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coenuvHeHuH. Haxoknenue mpocreiimeid (Gopmyisl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtoMHO-MonekysipHass Teopus. JKuszHb u gedarensHocTh M.B. JloMoHOcOBa.



Xumuyeckue ypaBHEeHHs. TUIBI XUMUYECKUX peaKluil (COeAMHEHUSI, Pa3JI0KECHMUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIIEpUMEHTAIbHOE M3Y4YCHUE BEIIECTB U SIBICHHM. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C mpaBWwiaMH pabOThl B JIA0OpaTOpUU U MpUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
bU3MYEeCKUX CBOWCTB 0Opa3lOB HEOPTaHWUYECKHX BEIIECTB — METAUIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJICHCAIUS BOJbI) U XUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
KojimyectBoM 1 Monb. HaOnmiogeHue W omucaHue TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiuil (paszyioKeHUe caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALNS, XpoMaTorpadusi), IpOBEICHUE OYUCTKHU MTOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbii  00bEM Ta30B. OTHOCUTENbHAsl IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. HaxoxaeHnue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupoae. O30H — amioTpoIHasd
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJ0TEepMUUYecKue peakuuu. TommuBo. Mcnons3oBaHue yrisi 1 METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonmopon — »snemeHT u mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyenus. [lonstue o kucnorax u coysix. Menonp3oBanne BOAOpOAAa B KAYECTBE
TOILJIUBA.



Bonma. ®usnueckue comctBa BoAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CrniocoObl BbhIpaXKeHHsI KOHILIEHTPAIMU PACTBOPOB: MAaccoBasi JI0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA PUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3UUECKUE U XAPAKTEPHBIE XUMUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TPUBHAJIbHbIE HAa3BaHUsA KUCJIOT. PU3MYECKHE U XUMHUYECKHUE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHnoBanus. Krmaccudukanuss OCHOBaHMM: MIEJIOYM U HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Comu  (cpegHue, KucCiable, OCHOBHbIC, JBOIHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCNEPpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHMH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U ONMCAHUE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHWe, paclo3HaBaHWE W HU3YYEHHUE CBOWCTB BOJOPOJAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MaCCOBOM A0JIEW PAaCTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEICHUE PACTBOPOB KUCIIOT U MIEIOYEN C MOMOIIBIO UHIUKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeTajla
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
semeHTOB /I. . MenaeneeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (cCeMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEIIbHBIX
MeTajulax, TajJoreHaX, WHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTHI, KOTOPbHIC
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTallb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpALlMM W DIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeIeneHue DJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSM, HOAYPOBHAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHUX AJIIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XUMHYECKass CBS3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMyibl BemiecTB. KaTuoHBI n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUSX.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCNEpUMEHTAIIBHOE N3YUECHHUE BELIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUI (TOPEHHUE, PEAKIIMY PA3JIOKEHUS, COSIUHEHU ).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHSATUMN, IPUHSATHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusuka: sABIEHUS NPUPONABI, (PUINUYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKHUX) TEJ, dIECKTPUUCCKUI
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: Ouocdepa, GpoTocuHTE3, MPOLIECCH OOMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocenoBaTeIbHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnun artoma. CTEneHb OKUCIEHUS U BaJCHTHOCTh. llpencrtaBienue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BeiiectBa B TBEpPAOM, KUIKOM U Ta3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTHYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX PEaKIUid MO Pa3IMuHbIM NMpU3HaKaM (10 YHCITy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrx BEIIeCTB).

DONeMeHThl XMMHYECKONW TEPMOJAMHAMUKH. ODHEPreTuKa XUMHUYECKHUX
peakiuid. TernoBoit 3(pdeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[loHsiTHE O CKOPOCTH XMMHYECKOW peakiuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHAYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcCloBUS CMENIECHUA
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
Y HEIEKTpOJuThl. KaTHOHBI, aHMOHBI. MeXaHu3M JHUCCOLMALUU BELIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarenb. WMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLHAIMS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakliMi Ha HOHBI.

I'mppoim3 conei. oHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUs);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

WCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, Mpoliecca AUCCOLMUALNHN
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa U GeHondTanenHa) 1is
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HAKCHEPUMEHTANbHBIX 3a7ady 1o TeMaM: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TIPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMojeiicTBHE C  MeTaJUlaMH, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueiimme xjopuabl W HMX  HaxoxjaeHue B - npupoae. llonarue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cephl. AIIJIOTPOINHBIC MOJU(PUKAIIMU KUCJIOPOJAa U cepbl. XUMHUUYECKUE CBOWCTBA
cepbl (B3aMMOJICUCTBUE C HEMETayIlaMH, MeETaJIlaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, GU3MYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
Cephbl Kak MPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHUCTas KHUCJIOTa U €€ COJIU.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHuss 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhut-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COCIMHECHUSIMU CePhl (KUCIOTHBIC TOXKAH, 3arpsA3HEHHE BO3yXa), CIIOCOOBI €ro
peAoTBPAIlCHUSI.



Oobmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METalIaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKUE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Okcuuabl azora (I, I, I, 1V, V).
A3otucTtas Kuciaota. A30THasl KUCIIOTa, €€ Mody4yeHue, (U3n4eckue U XuMUYECKHe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKPYXKAIOMEH Cpeibl
COCMHEHHUSIMU a30Ta (KUCJIOTHBIC MOXKIW, 3arpsA3HEHHE BO3/yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie momudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHUCIIOPOJIOM, TaJIOTeHAMH, KOHIIEHTPUPOBAHHBIMU a30THOW M CEPHOU KUCIOTaMH).
Oxcuast ocdopa (I, V), dochopnas kuciora, ¢umdeckrue U XUMUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsiTue 0  MHUHEpambHBIX  yAOOpeHHsiX. A30THbIE, (HochopHbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadgut, anMas, QysmiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3auMoIeHiCTBHE C MeTa/llaMi, HEMETallaM{, KOHIICHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GU3NYECKUe U XMMUYECKUE CBOMCTBA, JACHCTBUE HA KUBbHIE
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
rUApokapOOHaThl, WX cBoicTBa. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHavya/IbHBIE TOHATHSA 00 OPraHUYECKHUX BEILECTBAX KaK O COCIMHEHMSIX
yriaepoja: yriieBoJopoAbl (METaH, 3TaH, 3TWJIEH, all€TUJIEH), 3TaHOJ, TJIUUEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M HX pOJIM B JKU3HU YeloBeKa. EAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B nipupoje u texauke. Okeup kpemuus (1V), kpemHHeBast KMCIIOTa,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOMICTBA, MOJIYYEHUE U NPUMEHEHHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCEIHEBHOM KU3HU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJlOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbPuT- u Cyibdar-
MOHBI U HAOJIIOICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJICHHE C MOJEJIIMHU KPHCTAJUIMYECKUX PEIIeTOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX PpEAaKIUi Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
U3Yy4YEHHUE NPU3HAKOB UX IPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pelIeHne 3KCIEepUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelue HeMeTaIbl U uX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpOCThIX BEHIECTB — METALIOB. MeTaimmyeckas CBS3b H
MeTaJuInYecKasi KpucTajuimueckasi penieTka (MpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJJIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUWA Pl HANPSIKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
cioco0oB moJyiydyeHuss MeTamioB. lloHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuabl U TUIPOKCUIBI HATPUS U Kayusl. [I[puMeHeHre MeI0YHbIX METAJIJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJdbLUHM: TIOJIOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelume coelMHEHUs KalblMsl U MarHus (OKCH[, THUIPOKCHU]I,
COJIM), CBOKCTBa, NmpuMeHeHue. KeCcTKOCTh BOJBI UM CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kaibLus B IpUpoIE.



AmomMuHu: nosioxkenue B [lepuoanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpoBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI Xpoma).
[IepBOHauUaNbHbBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conu kenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJ0ru4ecKue MpooIeMbl, CBSI3aHHBIE ¢ METAJUTYPTUYECKUMU IPOU3BOCTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJiM3a pacTBOopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKApOOHATOB KaJIbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB ITOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJFOICHUE W OMHMCAaHWE OKpallMBaHUS TJIAMEHU WOHAMHU HATPUS, KIS U
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHUA U OKPYKAKLIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuasbl, 00JAaCTH MX MpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl U TEXHOJIOTHUU. [[pUHLIMIIBI «3€JIEHOU XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIEeh cpeibl. IKOJOTUUECKHE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepualbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u lleproanueckas cucteMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMA KPHUCTAJIUYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3MYHBIX YCJIOBUSX HAa OCHOBE IPEJICTABICHUNM XWMHYECKOM KWUHETUKH U
TEPMOJUHAMUKH.

XHUMHUYECKHUE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBAaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Meswcnpeomemnmnuwie céasu

Peanmzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYCHHMH XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: sBIIeHUE (TIPOIeCcC), HaAyIHbIN (aKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOJAUIHOCTS,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTBI, KBAHTHI, PAAMOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, IMOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCIHBIN
CIIEKTp, pa3yiokKeHne OeI0ro CBeTa B CIEKT.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOJJEMEHThI, THUTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [10 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —TIpoIleccaM CaMOINO3HAHUS, CaMOPa3BUTHUS M COIMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBJICHUE O COIMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE W TIOCTYNKU CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOJUMBbIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl KaXKJAOTO YEJIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUI O 3aKOHOMEPHOCTSX pAa3BUTUS MPUPOJBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBICHHUS M YPOBHS JAJIbHEWUIIETrO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIEI0BATEIbCKON ACSITENIBHOCTUA KAK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAHHWE TIJI00aNbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSA3aHHBIX C OKPYKAOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JCHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCs, OCBOMBIIMX MpPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJICHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpPHUS,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMM, @  TakK€  IPOEKTHO-HCCIIECIOBATENBCKON  JIESTEIBbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMMH IMOHATHSIMHU); aHATU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JIOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, 110 AHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, UCIIOB3yeMbIE B XMMHH, TIPEOOPA30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHEC BEIIECTBA U XUMUICCKUE PCAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIILCKOM ISATeTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeIaraTh OMUCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST M BBIBOABI MO Pe3yjibTaTaM IMPOBEACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpATypa XUMHUYECKOTO COJACp)KaHUS, CIPAaBOYHBIE TOCOOWS,



pecypcsl IHTepHETa); aHANM3UPOBATh MHPOPMAIUIO U KPUTHIECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auyHble METOoAbl M (QOpMYyJIUpPOBaTh 3alpochl MpU IIOUCKE MU OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMauu (cxembl, rpauku, AUAarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMMYHO BBICTYNAaTh C TMPE3CHTAIMCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTH CBOM MPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIOAKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYNIIBI, BBIIIOJHITH CBOIO YacTh pPabOThl, KOOPIWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUul, OOMEHE MHEHMSIMH, «MO3TOBOM IITYypMe» M Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHUS pellaTh ydyeOHble U MCCIEeI0BAaTEeNbCKUE 3aJauM: CaMOCTOSATENIBbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PaOOTy MpH PElICHUH Y4eOHON Win
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXKIY
co00#, YTO TO3BOJISIET PEAM30BBIBATH YIIyOJEHHOE H3y4YeHHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK M B paMKax peajlu3aluyd HWHIWBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranu3auud. [lo 3aBepuieHnH peann3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOy4aromnifecss CMOTYT JieTaJbHEee OCBOUTH MaTepuall, OBJIAJETh PACIIMPEHHBIM
KPYTroM MOHSTUI U METOJIOB, PeIIaTh 3a/1a4 00J1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yNabTaThl BKJIIOYAIOT: OCBOCHHUE OOYYAIOMIMMHCS HAyYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U peabHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTEUNBAIOT BO3MOXHOCTh YCIENTHOTO OOy4YeHHs] Ha CIEAYIOIIEeM
ypoBHE 00pa30BaHUs.

K xoniy oOyuenus 6 &8 kaacce y obOydaromierocs OyayT chopMupoBaHb
CIICAYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUU JJIEMEHT, METa/ll, HEeMEeTallJ, ajuIOTPOIUs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJMYECTBO BEIEeCTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COCJIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIbHAS TUIOTHOCTh Ta30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHA, XUMHUUYECKas peakius,
KJ1accuuUKaIys peakivii: peakiud COCIUHEHUS, PEaKIUU Pa3I0KeHUs, pPeaKIuu



3aMEILEHHS], PEaKIUU OOMEHa, 3K30- M HHAOTEPMUYECKHE PEAKLHH; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoMa, XMMUYECKasi CBA3b, MOJIIPHAS W HENOJIIPHAs KOBAJIEHTHAs CBS3b,
VOHHAs CBf3b, MWOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoBass JOJIs BEIIECTBA
(mponieHTHAas KOHILIEHTpaIMsl) B pacTBOpPE, MOJIIpHAs KOHIIEHTpAallMs BeEIlecTBa B
pacTBoOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHUE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHMYECKUX IIOHATUH W
IIPUMEHSTD 3TU NIOHATHUSA IIPUA OIMCAHUU BELECTB U UX NPEBPALLCHUM;

UCITIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OIpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHMUSX,
CTEIIEHb OKUCJCHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJIC)KHOCTb
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
IIO3HAHUSA, B TOM YHUCJIE OJKCIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh ITOHUMAHUE IMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX I0J0KeHus B [lepronnueckoit cucreme:

ONKCHIBATH UM XapaKTepu3zoBaTh TabiumuyHyto ¢opmy I[lepuognueckoi
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3iudarTh MOHATHUS «TJaBHas moArpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynma)», «Maneie nepuoab» U «O0JNbIINe
IIEPUOABDY;

COOTHOCUTH 0003HAa4YeHMs, KOTOpble UMetoTcsi B Tabnuue «llepuonnyeckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme C
pacrpeneneHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSAM, IOAYPOBHAM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKUE PEAKLIHH (110 YUCIIy U COCTaBY YYACTBYIOLIMX B PEAKLHH BEIIECTB, 110
TeIoBoMy 3G (deKTy);

XapakTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHUYECKHE CBOWMCTBA
MPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOJAOPO/IA, BOJIbI, OOIINE XUMUYECKUE



CBOMCTBAa OKCHJIOB, KHUCIIOT, OCHOBAaHWW W COJICH, TEHETHYECKYIO CBSI3b MEXKIY
HUMU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHYECKOTO 3JIEMEHTa B COSUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
npocTeinyo (GopMyily BElecTBa MO0 MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBOpe, MIPOBOIUTH PACUETHI IO YPABHEHUSAM XUMUYCCKOHN pPeaKITny;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3AIMIO, KIACCU(UKAIIUIO, BBISIBICHUE
MPUYUHHO-CICACTBEHHBIX CBSI3eM — U1 M3YYEeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (peanbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUSI,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCIEHHWS U  BOCCTAHOBIICHUA,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMbBIMH XHUMHYECKUMHU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, MMPOUCXOISAIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh mpaBuwia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
WCITOJIb30BAaHUN XUMHUYECKOH TIOCYIbl M OOOpyAOBaHHWS, a TakKe IpaBHIIa
oOpalieHrsl ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
OINPENICJIEHHONM  MAacCOBOM  JIOJIEM  PACTBOPEHHOIO  BEIIECTBA, PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH  XHMHYECKOW TPaMOTHOCTH,
BKJTFOYAIOIIEH yMEHHS 0€30macHOro oOpaIrieHus ¢ BEIeCTBAMH, HCTIOIb3YEMbIMU



B ITOBCETHEBHOW JKM3HU, & TAK)KE 3HAHHUE TIPABUJI TTOBEJCHUS B IEIISIX COSPEKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YTIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKAN AJIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKius, TEeIIoBOM 3P (PEeKT peakuu, MOJb, MOJISIPHBIM
00BEM, pacTBOp;

IIEKTPOJIUTBI, HEAIEKTPOJIMTHI, dJIEKTPOJUTHYECKAS] TUCCOLMALUS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 COoJIe, 0oOpaTMMble M HEOOpaTHMbIE pEaKLuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aMMOJEHCTBUS (BOIOpOAHAsl CBs3b, CHJIbl BaH-aep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAS KyOuyeckas,
IeKCaroHaJIbHas IUIOTHOYIIAKOBAHHAs), KOPPO3Hsl METalIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON pEaKlMH, KaTajanu3, XUMUYECKOE PABHOBECHE, JIIEMEHTBl XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11]IK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH H
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JIJIsi COCTaBJIEHUS! (DOPMYJ BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpPEENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCYy COEIUHEHUN 1o (opMynaMm, BHUAbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
VWOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHa II0
XUMHUYECKON (hopmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpsiBath cMmbich Ilepuonnyeckoro 3akona JI. M. Menneneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONMHKCHIBATH W XapaKTepu3oBaTh TabmumuHyto ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHYECKHMX D3JIEMEHTOB: pa3iuyarh MNOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;

OOBSCHATH CBA3b TMOJOXKEHUsSI deMeHTa B llepuoguyeckoit cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICIISATH OOIHME 3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB AJIEMEHTOB U WX
COCIMHECHUMN (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THIPOKCHIOB) B TpeAesiax MaJIbIX MEPHO0B M TJIABHBIX TMOJATPYIII C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEICTBUH, 3aKOHa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH HM3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HampaBICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeI1oBOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HW3MEHEHUIO
CTETICHEH OKHCIICHUS XHMHYECKUX JJIEMEHTOB, MO0 OOpPaTUMOCTH, IO YYaCTHIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHUH, TMOATBEPKIAs TO OIMMCAHUC
npUMEpaMH  MOJICKYJISIPHBIX W HOHHBIX  YPaBHEHUH  COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIMAIIUN KUCIIOT, HIeI0YeH
W COJIeH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
peaknuii, TOATBEPKIAIOIINX CYIIECTBOBAHNE TEHETUYECKOW CBSI3W MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTb TPOIECCOB THJPOJIM3a COJIeH  TMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (DUBUYECKME U XHMMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60op, a3oTt, ¢pocdop,
cepa, XJop, HATPUM, KaJlui, MarHuu, KaJbLUM, AJIFOMUHUH, KEIE30, MElb, LIUHK,
cepedpo) U 00pa30BaHHBIX HUMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopoj, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (1 u 11));

MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kanus;



OMUCHIBATh POJIb BAKHEHIIINX U3yYaE€MbIX BEIIECTB B IPUPOJAHBIX MPOIECCaAX,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHUE B PA3JIMUHBIX OTPACISAX SKOHOMHKH,
MCIIOJIB30BaHUE JISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM MyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOPHUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-WUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BaKHEHIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3TMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIbHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3Je€MEHTa 1Mo ¢Gopmylie COEIUHEHHsS, MacCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYIO KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpe, HAXOAUTh
pocTeiyo (opMyIy BelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM SJIEMEHTOB,
MPOBOAUTH PACUEThI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIO0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOJA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTh mpaBuWia  Oe3omacHoO — paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00pAaTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOJIYYECHHID WU COOUPAHUIO
ra3oo0pa3HbIX BeEMIeCTB (aMMHMaka ¥  YIJIGKHCJIOTO Ta3a) ¢ PEHICHUIo
SKCIEPUMEHTANIbHBIX 3a/la4 10 TeMaM Kypca, TMPEeICTaBISATh pPe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEILHON JEATEIBHOCTH (aHAIM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PeabHbIN U MBICJIECHHBIN );

NpPUMEHSATh  TMpaBWia  0e30macHOTo  OoOpamieHuss ¢ BEIIECTBaMH,
UCIOJb3YEMbIMUM B TOBCEJHEBHOM JKW3HU, MpaBUia MOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbSl M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(OmacHOCTh) BO3JEWUCTBHUS Ha JKHUBBIE OPraHU3Mbl ONpPENEJIECHHBIX BELIECTB,



MOSICHATH HAa MPHUMEPAxX CIIOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJYYEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSITEIIBHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJIOTUSIMH, KaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XHUMHUKO-DKOJOTUYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
MPOBEICHUS YUEOHBIX UCCIICOBAHUM B YCIOBUAX 00pa30BaTENIbHBIX OPraHU3aInH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 14 1
peakiuu
Htoro no paznemny 24
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucnorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 8
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CTpoeHue aTroma
XUMHYECKAS CBA3b.
3.2 OKHCIUTETBHO- 6
BOCCTaHOBUTEJIbHBIE PEAKLINH
Hroro no pazneny 14
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThsI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 3
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 4 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 14 1 5
XUMUYECKUE Peaklui B pacTBOPax
Hroro mo pazueny 26
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 6 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 6 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 26




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 3 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 3
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11







HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

Tena u BemecTBa. Puznueckue u
XMMHUYECKHUE CBOVICTBA BEIIECTB

[IoHATHE O TEOPETUYECKUX METONAX
ITIO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xummuueckoi HHPopMauu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: HaOJIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICITUPOBAHHE.
ITonsarue o METOaAax pa6OTI>I C XUMHYECKUMHU
BemecTBamMu. OO0OpyI0BaHUE IITKOTHHOM
XUMHUYECKOH J1abopaTopuu

[IpakTuueckas pabora Ne 1 o Teme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOpaiiieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucThle BeMecTBa U CMECH

CrniocoOsl pa3zesneHus: cMecei

[TpakTrueckast padota Ne 2 o teme
"Paznenenne cMmeceit (Ha MpuMepe OYUCTKH




MOBapeHHOM cosn)"

9 ATOMBI 1 MOJIEKYJIBI

10 XUMHUYECKUE IIEMEHTBI

11 IIpocTsle U C0KHBIE BELIECTBA

12 BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

13 Xumnueckast popmynna. BaleHTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB

14 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

15 OrnpezenieHre BaJIGHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSTUHEHHIA

16 OtHOCuTeNBHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca
BrrunciieHuss OTHOCUTEIBHON MOJIEKYIISIPHOM

17 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJIMYECTBA BEILIECTBA

18 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B
COEMHEHUH

19 Brruncnenns MaccoBou 1OJIH XUMHUYECKOTI'O
aJieMeHTa 1o (Gopmysie COeTMHEHUS

20 Haxoxnenue npocreiinieil popmyIbl
BEILIECTBA [10 MACCOBBIM JOJISIM JJIEMEHTOB
Brruucnenus mpocreiimeit Gopmysl

21 BEIL[ECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM BJIEMEHTOB

22 Momnsipaast Macca CMECH BEIIECTB

23 XuUMHUECKUE SBIIEHN. XUMHUECKasi peaKus




U e€ IPU3HAKU

24 3aK0H COXpaHEHUSI MaCChl BEIICCTB

o5 ATOMHO-MoOJEKyIIsIpHas Teopus. JKu3Hb u
nesreabHocTe M. B. JJomoHOCOBa

26 XUMHUYECKUE ypaBHEHHS. THUITBI XUMUYECKUX
peaKuuit
Pacu€Tel Mo XMMUYECKUM ypaBHEHUSM

27 KOJIMYECTBA U MAcCChl HCXOIHBIX BEIIECTB HIIU
MIPOYKTOB PEAKITUU
Boruncnenus no ypaBHEHUSIM XUMHYECKOM

98 PEaKIMK: KOJIMYECTBA BEIIECTBA, MACChI 11O
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEaKIIHH

29 O00011IeHNEe U CHCTEMATH3alHs 3HAHUI

30 KonTtpoabHnas pabora Ne 1 o teme
«BelecTBa 1 XUMHYECKHUE PEAKIIAN

31 Bosnyx — cmechk razos. [lonsitue o razax.

32 3akoH ABorajipo. MoJspHBIH 00BEM Tra30B
Brruncienus 00bEMa, KOJIMUECTBa BEIIeCTBA

33 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY
BelecTBa, 00BEMY
Omnpenenenre OTHOCUTENBHON

34 MOJIEKYJISIPHOM Macchl ra3000pa3HOTo
BEIIIECTBA 10 U3BECTHOM OTHOCHUTEIIHbHOM
IJIOTHOCTHU

35 OObEMHBIE OTHOLLIEHUS Ta30B IIPU
XUMHYECKHUX PEaKIIHSIX

36 Boruncnenus 005EMOB ra3oB 10 ypaBHEHUIO




XAMHUYECKOW peaKknu

37 Kucnopon — snemMeHT ¥ mpocToe BEIIeCTBO

38 Oxcupsl

39 Crioco0bI mostydeHust KHCI0poa B
1a00paTOPUU U MPOMBILIIICHHOCTH
[TpakTrueckas padota Ne 3 o Teme

40 "ITonyuenue u cobupanue KMCIOpo/a,
U3y4EHUE ero CBOMCTB"

41 Kpyrosopot kucnopona B npupone

42 O30H — aJUIOTPONHAsA MOJUPHUKALINS
KHCII0pOoJia
TennoBoil 3¢ ekt XuMuIeckoil peakiuu,

43 TEPMOXUMHUYECKUE YPABHEHUS, 9K30- U
9H/I0TEPMHUECKUE PEAKIHH

44 Tonnuo. Ucnonb30Banue yriis 1 METaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU
peakLuu: KOJIMYEeCcTBa BEIIECTBa, 00bEMa,

45 Macchl IO U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHToB WIH
IPOAYKTOB PEAKIIUU

46 KonTponbnas padota Ne 2 o reme «Bo3ayx.
Kucnopoa. Oxcunbi»

47 Bonoponx — aneMeHT 1 IpocToe BEIECTBO

48 CrniocoObI noy4eHus BOAOpoJia B
1a00paTOPUH U TPOMBIIIIICHHOCTH

49 [IpaxkTuueckas padora Ne 4 o reme

"I[Tonyuenue u cobupanue BOAOpOaa,




M3Y4YeHHUE €ro CBOMCTB"

IMousgrue o kucnorax u conax. Cocras

50 .
KHCJIOT U COJIei

51 dusnyeckue ceoiictBa Boasl. Boga B
npupojie

59 AHaNM3 ¥ CUHTE3 — METO/Ibl U3YUCHUS
cOCTaBa BOJbI

53 XHUMHYECKHE CBOUCTBA BObI

o4 CocraB ocHOBaHUI

55 PactBopbl. PacTBOpHMOCTH BEIIECTB B BOJE
Haceimiennpie 1 HeHACHIIICHHEIE,

56 KOHIICHTPHUPOBaHHBIC U pa30aBJICHHbIE
pacTBOPHI
Crioco0bI BEIpaKEHUST KOHIICHTPAITUT

57 pacTBOPOB: MaccoBasi J0Jis1 PAaCTBOPEHHOTO
BEIIIECTBA, MOJIIpHAs KOHIICHTPAIUs
[IpakTuueckas pabora Ne 5 o teme
"IIpuroToBieHNE pacCTBOPOB C OIPEIEIEHHON

58 MAacCCOBOM J0JIel paCTBOPEHHOTO
BeniecTBa.[[purorosienue pacTBOpoOB C
OIIPEIEIEHHON MOJIIPHOM KOHLIEHTPALUEHN
pacTBOpEHHOTO BemiecTra"

59 Brruucnenus ¢ uCosib30BaHUEM TTOHSATHUS
«MaccoBasi J0J1s1 BEIlleCTBa B PaCTBOPE»
Briuucnenus ¢ uCosib30BaHUEM MOHATHUS

60 «MOJISIpHAsl KOHLIEHTpALKs PacCTBOPEHHOTO
BEIIECTBA»

61 Ponb pacTBOpoB B pupoe U KU3HU




yesoBeka. KpyroBopoT BoJibl B IpUpO/IE

3arpsizHeHue npupoaHbix Boa. Oxpana u

62 OYHMCTKA IPUPOIHBIX BOJI. L
BbruuciieHus ¢ ucronbp3oBaHueM rpadukoB

63 PacTBOPUMOCTH JJIsl pacu€TOB 1
pPacTBOPUMOCTH BEIIECTB

64 BorurcneHus ¢ HCIOb30BAHUEM MTOHATHS 1
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPEY
BorurcnieHus ¢ HCIOIb30BAHUEM MTOHATHS

65 «MOJISIpHAST KOHIIEHTPAIUS PACTBOPEHHOTO 1
BEIICCTBA
Beruunciienus ¢ ucrnosbp3oBaHueM rpaukoB

66 PacTBOPUMOCTH JJISl pacu€TOB 1
PacTBOPUMOCTH BEIICCTB

67 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1

68 KonTtponbHnas padora Ne 3 o teme 1
«Bomopon. Bona. PactBopsl. OcHOoBaHUS»

69 Oxkcupsl: cocTaB, KiaccupuKaius, 1
TPUBUAJIbHBIE HA3BAHUS

70 [TonydyeHnne 1 XUMHYECKHUE CBOMCTBA OKCUIOB 1

71 [TonsiTHEe O TUAPOKCUIAX — OCHOBAHUSAX U 1
KHCIIOPOJICOICPIKANTUX KUCITIOTaxX

72 ®u3nueckue 1 XUMHUYECKUE CBOMCTBA KUCIIOT 1

73 [Torygenue KUCIOT 1

74 Knaccudukanus ocHoBaHUH 1

75 [1&noum, X CBOMCTBA U CIIOCOOBI MOTYUEHHS 1

76 HepactBoprumble OCHOBaHUS, UX CBOMCTBA U 1




CHOCOOBI OTYYEHUS

77

78

[TonsiTHe 006 aMpOTEPHBIX THAPOKCHIAX:
XUMUYECKHE CBOWCTBA U ITOJyYEHUE.
[IprMeHeHne Ba)KHEUIINX OCHOBAHUI

Comu: cocTaB, KiIacCU(pUKaIs,
TPUBHAJIbHBIC HA3BaHUS

79

du3nyeckrue U XMMHUYECKHIE CBOMCTBA COJICH.
[Tonyuyenue coneit

80

81

82

83

I'enernueckas cBsA3bp MEXKY KJIacCaMu
HEOPraHUYECKUX COCIUHEHUI

[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHEHUIN»

Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
pEaKIMU: KOJIMYECTBA BeIeCTBa, 00bEMa,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BeIeCTBa, 00BEMY, Macce peareHTOB WiIn
MPOJYKTOB PEAKIIUN

Konrtponbnas pabora Ne 4 o Teme
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX
COCITUHEHUIN»

84

ITonsTie o Tpynmnax CXOAHBIX 3JIEMCHTOB

85

86

[lepnoauueckuii 3akoH. OTKpeITHE
Ilepnonnueckoro 3akoHa

[lepuons! 1 rpymnmsl

87

ONeKTpOHHbIE KOH(UTYPAIH U AIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB




CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

88 nepBbiX 20 XUMUYECKHUX AJIEMEHTOB
ITepuoauueckoii cucremsl .. Menaeneena
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

89 aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METAJUINYECKUX M HEMETANTHIECKUX CBOICTB
10 rPpyNIaM U nepruojam
XapakTepuCcTUKa XUMUYECKOTO JIEMEHTA IO

90 ero nosiokeHuto B [leproanyeckoii cucreme
.. Menneneena

o1 DIEKTPOOTPULIATENBHOCTh XUMUYECKUX
3JIEMEHTOB

92 KoBanieHTHas mossipHas CBs3b

93 KoBanenTtHast HenossipHas CBsI3b

94 HonHas cBs3b

95 DJEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEIIECTB

96 TUMBl KPUCTAITUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU

97 CrerneHb OKUCIICHUS

98 OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

99 XUMHUECKUE 3JIEMEHTBl — OKUCIUTENN U
BOCCTAHOBUTENN
CocraBneHne ypaBHEHU OKUCITUTEIbHO-

100 BOCCTAaHOBUTEIIBHBIX PEAKIHI, METO/I
3JIEKTPOHHOTO OanaHca

101 KonTtponbHas padora Ne 5 o teme

«CTpoenne aroma. XUMHUYECKasi CBA3b




102 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fI[Sy'—IEHI/IH :)lﬁlt)lz;onaTenbnme
padoThI padoTsbI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMI0IHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1
IIEPHOJOB
3 OCoOEHHOCTH 3aIIOTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX TIEPHUOJIOB
CreneHp OKUCIIEHUS U BAJICHTHOCTD
Bunn xumMuueckoil cBs3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJCHCTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHMSI KPUCTAIITNYECKUX 1
pemeToK
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
Pa3IMYHbBIM MPU3HAKAM
10 OHepreTuka XMMUYECKHUX PEaKIUM. 1

TennoBo# 3 PexT XUMUIECKON peakInu




11

3akoH ['ecca 1 ero ciaeacTBus

12

Berunciaenus mo TepMOXHUMHUYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3(pdexTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
pOpEearupoBaBIIEro HiIH
00pa30BaBLIErOCs BEIIECTBA

13

14

[TonsiTHE O CKOPOCTH XMMHUYECKOU
peaKiyy. 3aKOH JCHCTBYIOIINX MacC
@DaxTOopHl, BAUAIOLIUE HA CKOPOCTh
XUMHYECKON peaKkIu

15

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npunnun Jle [latense

16

@akTOpPBI, BIUSAIOIIKE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
[IporHo3upoBanue BO3MOKHOCTH
MIPOTEKAHNsI XUMUYECKHUX ITPEBPAILICHUN B
Pa3JIMYHBIX YCIOBHAX

17

18

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

BaxHbIe OKUCIIUTENIN ¥ BOCCTAHOBHUTEIIH.
[lepmaHTaHaT Kamus

19

CBolicTBa MPOCTHIX BEIIECTB — METAJIIOB
1 HEMETAJIJIOB, KUCJIOT U COJIeH — B CBETE
MIPEJICTaBICHUI 00 OKUCIUTENHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUAX

20

[IpakTuueckas padbora Ne 1. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe




«OKHUCINTENLHO-BOCCTAHOBUTCILHBIC
p€akuuu»

Kontponsnas padora Ne 1 o teme

21 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

22 Teopus 31EKTPOINTHUECKON JUCCOLUALIUTH

93 DNEKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT,
OCHOBaHUU U coJiel

24 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

25 CBETE IPEICTaBICHUI 00
JIEKTPOIUTUYECKOH TUCCOLAaLuU

26 KavecTBeHHBIE peaKIIui Ha HOHBI
[IpakTuueckas paborta Ne 2. Pemenue

27 AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIMALIMS)

28 I'mpponus conent

29 WNonnble ypaBHEHUS THAPOIN3A COJIEH
IIpakTruyeckas pabora Ne 3. Pemenue

30 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«I'maponus conen»
KontponsHas padora Ne 2 o teme

31 «OIJIEKTPOIUTHUYECKAS TUCCOLIMALINS.
XUMHUYECKUE PEaKIK B PACTBOPaxX»

32 OOm1ast XxapaKTepUCTHKA HEMETAJUIOB

33 OO1m1ast xapakTepUCTHKA raJIOTeHOB

34 XHWMHYECKUE CBOMCTBA TAJIOI€HOB.

XHUMHUYECKUE CBOMCTBA XJIOpa




35

XinopoBogopoa. ColisiHast KUCTIOTA

[IpakTrueckas padota Ne 4 o Teme

36 "TTonmyyeHue COISTHON KUCIOTHI, U3yueHHE
e€ cBoicTB"

37 [TonsiTHE O KUCTIOPOACOACPIKAIINX
KHCJIOTaX XJIOPa M UX COJAX
Bbruucrienus no ypaBHEHUSM XUMHUYECKUX

38 peakiuii, ecii OIMH UX PEarcHTOB JIaH B
n30bITKE

39 OOmiast xapakTepucTrka 31eMeHToB VIA-
TPYIIIIBI

40 CtpoeHue u CBOICTBa MPOCTOTO BEIIECTBA
cepbl. AJTIOTPOITHBIE MOIU(UKALINN CEPBI

41 CepoBonopoi, ctpocHHe, (U3HUECKUC U
XMUMHUYECKHE CBOUCTBA

42 Oxcupel cepbl

43 CepHucTast KUCIIOTa U €€ COMH.

44 CepHas KuCjoTa U ee CoJin

45 [TpoMmblIITIECHHOE MTOJTy4YeHUE CePHOM
KHUCJIOTHI
Haxoxxnenne cepsl 1 € COeTMHEHNH B

46 npupojie. XuMHUYECKOE 3arpsi3HEHHE
OKpY>KaroIlel cpeibl COeTMHEHUSIMU CEPBI

47 OO6m1ast xapakTepucTrKa 3J1eMeHTOB VA -
TPYIIIIBI

48 A30T, pacrpocTpaHeHHEe B IPUPOE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA

49 AMMUak, ero Gpu3nYecKue 1 XuMH4YeCKHe




CBOMCTBA

50 Conu aMMoHUS
[IpakTuyeckas pabora Ne 5 o Teme

51 "[TonyueHne aMMuaKka, H3y4eHHE €To
CBOMCTB"

52 Oxcuet azota (I, 11, 11, 1V, V)

53 A3oTucTas KucioTa. A30THasi KUCIOTa

54 [IpomblIIIIIEHHOE MTOTyYEHHUE a30THOM
KHCIIOTHI
Hutpatsl u HUTpUTHL. XUMHYECKOE

55 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCAMHEHUSIMH a30Ta

56 docdop, amToTporHbIe MOIU(PUKAIUN
docdopa

57 Oxcunsl hocdopa (11, V) u pochopnas
KHCIIOTa
[ToHsITHE O MUHEPATBHBIX YIOOPEHUSX.

58 3arps3HEHNE PUPOTHBIX BOIOEMOB
COEIMHEHHSIMU a30Ta U Gocdopa

59 VYrnepon, ero astoTpOnHbIE MOAUPUKALIUN
U CBOMCTBA
[TpakTryeckue pabotsl Ne 6 o Teme

60 "TTonyyenue okcuaa yraepona (1V) u
M3y4YEeHHUE ero CBOMCTB"

61 VYronbHas KUCioTa U €€ CoIu
[TepBoHayanbHbIE MOHATHUS 00

62 OpraHMYEeCKUX BEUIECTBAX KaK O

COCIMHEHHSX yTIIepo/ia




IIpupoiHBIE UICTOYHUKH YIJIEBOJOPOJAOB U

63 UX pOJIb B OBITY U IPOMBIIIJICHHOCTH
[ToHsiTHE 0 OMOIOTHYECKU BaXKHBIX

64 OpPraHMYECKUX BEIIECTBAX — JKUPaX,
Oenkax M yrieBoaax

65 Kpemnunii, ero ¢pusznueckre 1 XUMUUYECKHE
CBOMCTBA

66 Oxcun kpemuus (1V), kpemuuenas
KHCIIOTa, CUIIUKATHI

67 bop. bopnast kucnora
Brruncnenus maccol (00b€Ma; H.y.)
MIPOJYKTA PEaKiuu Mo JaHHOW Macce

68 (06BEMY) HCXOTHOTO BEILIECTBA,
COZIepIKAIIEeTO OMPENCIEHHYIO MaCCOBYIO
JIOJTEO TIPUMECEH
OO61mas xapakTepuCTHKa XUMUYECKUX

69 AJIEMEHTOB — METAaJUIOB HAa OCHOBAaHUH HX
nonoxenus B [ICXD JI.1. Menaeneena

70 Mertamner A- u b-rpynmn

71 OO0111e XUMHUYECKHE CBOMCTBA METAIIIOB

79 OOu11e cnocoObl MOTyYeHHsI METaJLIOB,
Metanyprusi. CriiaBbl
DIIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJIECH

73 KaK OJIMH U3 CIIOCOOOB TOTyUCHHUSI
METaJIJIOB

74 [TonsTHE O KOPPO3UH METAIIIOB

75 Pa3znuyHbie TUMBI BEIYMCICHUH 10

YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ




76

Mertainsl A-rpyni. lenoynsie MmeTamist

Haxoxnenue B mpupone. CBolicTBa

" LIEJIOYHBIX METAJJIOB

78 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

79 [lerouHO3EMENBHBIC METAILIBI

80 Baxxneinme coeuHEHNS KaJIbIH,
CBOICTBA, MPUMEHEHUE

81 JXécTtkocTb BOJBI U CLIOCOOBI €€
yCTpaHEHUs
[IpakTuueckas padbora Ne 8 mo Teme

82 "YK&cTkoCTh BOJIBI M METOIBI €€
ycTpaHeHus"

83 AnroMuHU

84 AmdoTepHbIe CBOWCTBA OKCHA U
THUAPOKCH]IA ATTFOMUHUS

85 OO61mas xapakTepucTHKa MeTauioB b-
rpynn (MoOOYHBIX MOATPYIIN)

86 [TepBoHayanbHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEMHEHUSX

87 Mens u cepedpo

88 [IpencraBienust 06 aMMHAYHBIX
KOMIUIEKCcax cepedpa u Meau

89 [uak

90 AMpoTepHbIe CBOMCTBA OKCHIA U
THAPOKCH/IA IIMHKA

91 Keneso

92 Oxcupl, THIPOKCH B U comu xxene3a (1) u




xenesa (1)

93

94

I‘Iyl"}/H " CTaJlb — CIIJIaBBbI KEJIC3a

[TpakTuyeckas pabora Ne 9. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME
«BakHel1e MeTauibl U UX COCHMHEHUS

95

BrrunciieHust cocraBa cMecen ¢
WCIIOJIb30BAaHUEM PEIICHUSI CUCTEM
ypaBHEHUH

96

97

Paznuynble TUIIBI BBIYHUCIICHUN 1O
YpaBHEHUSAM XUMHUUYECKUX PEaKIIUi
KonTponbnas padora Ne 4 o teme
«BaxuHeinnme MeTauibl U UX COSAUHEHUS»

98

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEAMHEHMSIMHU YIJIEpOJa, a30Ta, CEPBHI,
TSOKENBIX MeTanaoB.Poab XxumMuu B
pEIIeHNH YKOJIOTUYECKUX MPOOIeM

99

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYCCKUX DJICMCHTOB U UX COCI[I/IHGHI/II\/JI
B [IEPUOJAX U IPyIIax

100

101

102

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'mpponus conen

CBOMCTBA KHCIOT, OCHOBAaHUH H COJICH B
CBETe MpecTaBIeHU 00
AJIEKTPOJIUTUYECKON AUCCOLUALINI

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. JINEeKTPOIIn3.

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX TIOHSATHI: aToM, MOJEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeakius, KIACCU(PUKAIMS PEaKIUh: PEaKIUu COCTUHCHHS,
pCaKIUU Pa3NOKEHUsS, PEAKIUU 3aMCIICHUsS, PEaKIMu OOMEHA, 3K30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIUIoBOM J(p(dEKT peakuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKMX TIOHATHH W
' MIPUMEHSITH OTH TOHSTHUS TIPU OIIMCAHUH BEIIECTB U UX MPEBPAIICHUH
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY d(PHEKTY)
1.7 BBIYHCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JIONIO XHMHUYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE
110 MPUMEHSTh E€CTEeCTBEHHOHAyYHbIE METOIbl TO3HAaHWUS — HaOIIOICHNUE,
' U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHelme NpeICTaBUTENI HEOPTaHUYECKUX BEILIECTBY
51 PacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TIOHSITHH: OKCHJ, KHCIIOTAa,
' OCHOBAHHE, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
' COCIMHEHHH 10 popMyIIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECCTBA
54 XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBpAIllCHU B
Pa3IMYHBIX YCIOBUSX

CJIeIOBaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM MoCyn0il U 1a00paTopHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMH [0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOPOAA), NPUTOTOBIEHUIO PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U IIPOBOJIUTH
XUMHYECKHE HKCIEPUMEHTHINIO PACIO3HABAHUIO PACTBOPOB MIETOYEH U
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo teme: «llepuoamdeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 clioit aToMa, aTOMHasd Op6I/ITaJ'IB, paanuyc atomMa, XUuMH4IeCKad
CBA3b, noJrsipHad u HEMoJsIpHad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAas CBA3b, MOH, KAaTHOH, aHHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmblci  Ilepuommueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckoi cucrteme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cuctemMa XMMHueckux auieMeHToB JI.MI. MeHnneneeBa» ¢ 4HUCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHCIO DJIEKTPOHOBU  paCIpesieieHHe HX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

ONpeAensaTh BHJ XHUMHUYECKOH CBsI3M (KOBaJeHTHass U  HMOHHasA)B
HEOPraHMYECKUX COCAMHEHUSIX

9 KVIACC




Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKkpbiBaTh  CMBICII  OCHOBHBIX XHMHYECKUX IOHSTHH:  pacTBop,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLUALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE pEaKUUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCJIUTEND, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIICHUE, AJUIOTPONUS,
aM(pOTEPHOCTh, XUMHYECKAsl CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKAs),
KpHUCTaJUIMYECKasl pelI€TKa, CIIJIaBbl, CKOPOCTh XUMHUYECKON peaKIuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MPUMCHATH 3TU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
oOMmeHa

PaCKpbLIBATb CYHIHOCTDb OKHUCINUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

IIo Temam: «HeMeramnel M HX coeauHEHHUSI» MU «MeTalllbl U HX
COCOAUHCHUSA

XapaKTepu30BaTh (OMUCHIBATH) OOIMME M CHeNUPUUIECKue XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas OIUCAHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUNC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPALICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1abOpaTOPHBIX
XUMHYECKHX OITBITOB IO TIOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuiamkar, cyiabdpaT, THAPOKCUIAOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YYEHHBIX METaJUIOB, TPUCYTCTBYIOUIME B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsatui: [IJIK BemectBa;




KOppO3Hs METAIUIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEITeIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISIBICHUE TPHYNHHO-
CJIE/ICTBEHHBIX CBS3€H — IIJII U3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HAaHHWS — HaOIIOJIEHUE,
U3MEpPEHHUE, MOIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BeniecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB
Ilonsarue o Meromax mO3HaHHMS B XMMHHM. YucTble BemecTBa U cMecH. CrocoObl
paszeneHus cMecei

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aroMHas Macca. OTHocCHTENIbHAs
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomnuectBo Bemecta. Moisib. MossipHas Macca. B3auMocCBsi3b KOJIMYECTBA, MAaCChl U
qHuclia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€rel mo ¢dopMynaM XHUMHUYECKUX
COeTUHEHUN

dusznueckrue U XUMHUYECKHUE SBICHHSA. XUMHUUYECKas pcaKknus u eé IMPU3HAKH. 3akoH

COXPaHEHHUS MACChl BEIIECTB. XuMuieckue ypaBHeHus. Kinaccuduxamus XuMudeckux
peakuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoaeHue (usnyeckux (IUIaBJIEHHWE BOCKA, TasHUE JIbJla, PACTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAllUs BOJAbI) M XUMHUYECKUX (TFOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIOTOH) SIBJICHUH,
HaONlo/IeHe W ONHCaHWE NPHU3HAKOB MPOTEKAHUS XHUMHUYECKHUX  peaKIHi
(paznmoxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCJIOTHI € XJIOpUIIOM Oapws,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJNEWUCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU TOBAapEHHOW COJIM, HAONIOJIEHHE U OMNHMCAaHUE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

Baxuerive npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckie CBOICTBa (peakiuu
ropenus). Oxcunsl. [Ipumenenne kucimopona. CrocoObl MOMYYSHHS KHCIOPOJa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupoje. O30H —




AJUIOTPOMHAS MOIU(PHUKALMS KHCIOPOIa

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUUECKOH PEaKIUU, TEPMOXUMHUYCCKHE YPaBHCHHs, JK30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MTAPHUKOBOTO 3 dekTa, pazpylieHrne 030HOBOTO CIOS

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BemecTs B Boje. MaccoBas n1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBolcTBa BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOE M B JKU3HM uenoBeka. KpyroBopor BoJbl B mpupoje. 3arpsi3HEHue
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcuoB. @u3nueckue 1 XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukamuss xucnor. Homenknarypa kucinor. Pusuueckue u
XMMHUYECKHE CBoOMcTBa KHCIOT. Psga aktuBHoctH MetamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PACllO3HABAHUE M HM3YYCHHE CBOMCTB KHCIOPOA,
HaOII0/IeHNEe B3aWMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: ropeHns (moxapa), 03HaKOMIJIGHHE ¢ 00pa3llaMi OKCHIIOB M ONIMCAaHUE
WX CBOWCTB, MOJIydeHHE, COOMpaHNe, paclio3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojencTBue Bogopoma ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOJIH30BaHNUE BUIEOMATEPHAIIOB), HAOII0O/IeHHEe 00pa3IloB BEUIECTB KOIUYECTBOM 1
MOJIb, HCCIEOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOM
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbI[ieM) (BO3MOXHO HCIOJIb30BaHUE BHUECOMATEPHAIIOB), OMPEICICHHE PAaCTBOPOB
KHCIOT M WIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIIEIOBaHUE 0O0pa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE H3MEHEHUS OKPACKH
WH/IMKATOPOB B PAacTBOpaxX KHCJIOT WM MIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C MeETaUlaMH, pPeaKIui
HeHTpanm3anuy, TIOJyYeHHEe HEPAaCTBOPUMBIX OCHOBAHHMW, BBITECHEHHE OJHOTO




MeTajula JPYruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 337a4 M0 TeMe
«BaxHeime Kj1accbl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. llepumomgmyeckas cucrema Xxumudeckux sjaeMeHtoB JI.H.
MenpneneeBa. Koporkomepuoanas W jauuHHonepuonaHas ¢opmel Ileproaudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymisl.
@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

Ctpoenne atomoB. CoctaB aTroMHbIX sifep. M3otomnbl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTH  M3MEHEHHs  paauyca aTOMOB  XHMHUYECKHMX  DIJIEMEHTOB,
METANIMYECKMX W HEMETAITIMYECKUX CBOMCTB IO IpyNIaM MU NepHojaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u Ilepuoauyeckon CHCTEMBI XUMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas  (mossipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMUYECKUH JKCIIEPUMEHT: H3ydeHHe o0pa3lloB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHCTBUE THAPOKCH]IA LIMHKA C PacTBOPAaMHU KHCIIOT U IIEJI0Yei, IpOBEACHUE
OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEAKIIUI
(ropeHue, peakiiu pa3ioKeHUs, COCTUHCHHUS)

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX 3JIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KAIHS, KAIBIUSA U UX COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIMUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTANIMYECKOM PEIIETKM U BHIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILIECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKluu, TePMOXUMUYECKUE YpaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XUMUYECKOM peaKiuu

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [lonsrtue o
TOMOTE€HHBIX M TETEPOTEHHBIX peakiusx. [IoHATHE O XMMHYECKOM pPaBHOBECHH.
dakroppl, BIMAIONIME HA CKOPOCTh XHWMHUYECKOH pEakUuH ¥  IOJO0XKEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Katnonbl, aHnoHbl. MexaHW3M JUCCOLMAIMM BEIIECTB C PA3JIMYHBIMU BHIAMH
xuMuyeckon cBsizu. CreneHp auccouuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu noHHOro o6MeHa. Y ciaoBus IPOTEKaHUs PeaKkIil MOHHOTO 0OMeHa, MOJIHbIE
Y COKpall€HHbIE MOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COei
B CBETE MpEACTaBIEeHUN 00 SIEKTPOIUTHUECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MoHBIL. [IoHsATHE O THUApOIN3E Coen

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJICISIMA KPUCTAUTHIECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
pEaKIMU OT BO3ACUCTBUS pa3IMUHbIX (DAKTOPOB; UCCIIEOBAHUE IEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoOIlecca AUCCOLHUAIIMM KUCIIOT, HIeouei U cojel (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHAIIOB); TPOBEICHHE OIBITOB, HJUTIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
raza, oOpa3oBaHHE BOJbl); OMNBITOB, MJUTIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHue, peakiuu pas3IoKEeHUs, COECTUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

Hemeramier 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHHMe W (HU3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XUMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Iienoudamu). XiopoBojxopoa. CoisiHas — KHCIIOTA,
XMMHYECKHE CBOMCTBA, MTOJyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJT0opa U XJI0OpOBOIOPOIa
Ha OpraHu3M 4ejoBeKka. BaxxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MpEeA0TBPALLIEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B IPUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XuMHUYecKoe 3arps3HEeHue
OKpYXarollel cpeabl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKue U XUMHUYECKHE
cBoiicTBa, mnony4yeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

OO6mas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YIJIepoA, aIOTPONHbIE MOIU(BUKAIMH,
pacrpocTpaHeHHe B INpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA. AJCOpPOIMS.
KpyroBoport yrinepozaa B npupojae. OKCHIbI yriiepojia, uX QU3ndeckue 1 XUuMUYeCKUe
CBOWCTBa, [eHCTBHE Ha JKUBBIE OPraHWU3MBI, TMONyYeHHE U TPUMEHCHHE.
DKOJIOTHYECKUE TpOoOJIeMBbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBHOTO TOTEIJICHUST KIIMMaTa; MapHUKOBBIA 3P (deKT. YTolbHas KHUCIOTa U e
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TONYy4YeHHE W TIPUMEHEHHE.
KayectBenHast peakuus Ha KapOOHaT-MOHBL lcmonb3oBaHHe KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CETTbCKOM XO035HCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux cocraB u xumudeckoe crpoenue. [loHsaTue o 6MONIOTHYeCcKH BaXKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KM3HM 4YelloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECAMHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, MOJIyYEeHHWE W TPUMECHEHHE.
Coenunenus kpeMHus B pupoje. O6mue npeacrabienust 00 okcuae kpemuus(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCHOJb30BaAHHUEC B GBITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakKHEHIIne CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yYeHHE 00pa3l0OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHUS; ONBITHl, OTpaKalomme (QHU3HUECKUEe |
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOW  KHUCIOTBHI; HM3YyYEHHE  XHMHUYECKHUX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MIPOBEJACHNE KAaUYECTBEHHOW peakiuy Ha cyiabgar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3naMu a30THbIX M (ochopHBIX YyIOOpEeHHii; MOIyueHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaYeCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢QymiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  afCcOpPOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TPOTHBOTa3a; IOJyYeHHE, COOMpaHHe, paclO3HaBaHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CUWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHEe OSKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTallIbl U UX COSAMHEHUS)

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3nnemeHToB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHHe MeTajuioB. Merayuinyeckasi CBSI3b U MeTaJIndyecKas
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHM PsAJT HAIIPSIKEHUN METAINIOB

dusnueckue W XUMHUYECKHEe CcBoiicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTamuibl: noJoxkeHue B [lepuoauyeckoll CHUCTEME XMMHMUYECKHUX
anemeHToB JI.MI. MeHneneeBa; CTpOE€HHME HX aTOMOB; HaXO0)KJIEHUE B IIPHUPOJE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). Okcuael U
THJIPOKCUBI HATPUS U Kayus. [[puMeHeHune MenoyHbIX METAJIIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmogmyeckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXJeHue B npupoje. PU3nuecKkue U XUMMUYECKUE CBOMCTBA MATHHUS M KaJbLUs.
Baxueiimne coenuHeHust Kaiablusg (OKCHI, THAPOKCHI, cOH). JKECTKOCTH BOIBI U




CIOCOOBI €€ yCTpaHEHUS

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B npupoje. Puznueckue U XMMUIECKUe
CBOICTBa amtOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCUIA M THAPOKCUAA ATIOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxOXeHHe B npupojae. Pu3ndeckue U XUMUYECKHE
cBorcTBa xene3a. Oxcuasl, ruapokcuasl u comu xenesa(ll) u xxenesza(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3nUecKUMU CBOWCTBAMM; M3y4eHHUE PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3ZMOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHA KaJIbIUs
U HaTpus C BOJOW (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPHAJIOB); HUCCIIEJOBAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKejie3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, KaJblys, alloMuHMs, nuHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUIPOKCHAA ATIOMHHMA M THUIPOKCUAA LIMHKA; peIIeHUE
SKCHEPUMEHTAJIbHBIX 3aj1au 10 TeMe «BaxkHel1ne MeTaibl U UX COeTMHEHUS»

4.1

4.2

4.3

X¥UMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHOIOrMU. BemecTsa 1 Marepuansl B IIOBCEIHEBHOW JKU3HU
4yeJoBeKa. XMMHUs U 30pOBbe. be3onacHoe MCHOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B 6bITy. [IepBast moMoIb pY XUMUYECKUX 0KOTaX U OTPABIECHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HOPUPOAHBIM ra3, HepTb), NPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY M POMBIIIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3y4deHHe OoOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HAaBAEMOCTH SIBJIGHUH NPUPOJbI, IOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HayKh Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIleld KyJabTyphl U MPAKTUYECKOU
JIESITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX II0O3HAHHS, B TOM YHUCJIE SKCIEPUMEHTAIBHBIX WU
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cepax mnpodeccuoHaANIBHOM ACSATEIBHOCTU, CBSI3AHHBIX C XUMHEH U
COBpPEMECHHBIMHA TEXHOJIOTUAMU, OCHOBAHHBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYAIOLIMMCSl pacCMAaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymiel mpopecCHOHAIBHONU NEATEILHOCTH U CHIENaTh
OCO3HAHHBII BBIOOp XMMHH KakK MpOoGUIBHOrO MpeaMeTa Mpu Mepexonie Ha
YPOBEHb CpeaHero o01iero 00pa3oBaHus

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHEUIIINE XUMUYECKHUE TTOHITHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOHAs
CMeCh, OTHOCHTEJbHBIE AaTOMHAsi W MOJICKYJSpHAs MAacChl, KOJIHMYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKas PEaKIHs, pPEeaKIuu COCIUHCHHUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMK 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
ekt peakuu, dK30- U IHIOTEPMUUYECKUE PEAKIINH, PacTBOpP, MacCOBas
JIOJISI XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MAacCOBast J10J1s1 U MPOLIEHTHAS
KOHIIGHTpallMs BEIECTBA B PAcTBOpE, SAPO aToMa, SJIEKTPOHHBIA CIOU
aToMa, aTOMHas oOpOWTaidb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCIICHUS, XUMHYECKasi CBS3b, DJIEKTPOOTPHUIATEIHHOCTh, MOJSIPHAS U
HEMOJISIPHAST KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAsl CBS3b,
KpUCTaJIM4ecKkass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJuInyeckKas,
MOJIEKYJISIpHAsi), MOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKas]  AMCCOLMAIUS,  pEaKIUM  HOHHOrO  oOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEbHbIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, JIEKTPOIN3, XUMUUYECKOE




paBHOBecHe, 0OpaTHUMbIe U HEOOPATHMBIE PEaKIMH, CKOPOCTh XUMHYECKON
peakuuu, katanuzarop, I1IK, koppo3ust MeTanios, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHasa TCOPH, TCOpUA
SHGKTPOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4MCJI€ MUHEpaJbHblE yIOOpEHHUsS, METaJlJIbl M CIUIaBbl, HPOJYKTHI
nepepaboTKU NMPUPOAHBIX UCTOUHHUKOB YIJIEBOAOPOJOB (YIS, IPUPOIHOIO
raza, He)TH) B OBITY, CEIILCKOM XO3HCTBE, HAa MPOU3BOJICTBE U MOHUMaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHE HHTEIPUPOBATh XUMHUYECKHIE 3HAHUS CO 3HAHMSIMU JAPYTUX y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-TIOMyJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPHUMCEHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTeJILHI>IX 3agaq

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XUMUHU U COCTaBJICHHMS (OPMYJI HEOPraHMYECKUX BEIECTB, YPaBHEHHI
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknarypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne 00bsCHATH CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XAaPAKTEPUCTHUKAMH CTPOCHUS ATOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB W 3apsa  sapa, o0Illee YHCIO DIIEKTPOHOB),
pacrpeeseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHS

[IpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENBHOCTh), TPOCTBIX U
CJIOHBIX BEIIIECTB OT MOJIOKEHUS 311eMEeHTOB B [lepuoandeckoit cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMeHue kraccupuimpoBarh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpenears:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XMMHUYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBaTh (U3NYECKUE M XUMHUECKHE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PAacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTayioB |—IIA
9.2 rpynm, antomunus, menu (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCI0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC M MOHHBIC YPAaBHEHUS PEAKIIHiA, B TOM
qucJe:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHWYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCHATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJTI0 XUMHYECKOT0 DJIEMEHTA B COECINHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €T0 MacCy, 00bEeM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAy4HOTO T[O3HaHUs (HAONIOACHHE, H3MEpPEHUE,
121 AKCIIEPUMEHT, MOJCIIMPOBAHKE) TMPU H3YYCHHH BEIIECTB U XUMHUYECKHX
' SBJICHHM; yMeHHE C(hOpMYyIUpOBaTh MPOOJIEMY W TPEIJIOKUTH MyTH €&
perieHus
129 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION H

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

mpaBWJIaMd O€30MAaCHOTO OOpAaIeHUsI C BEIIECTBAMH, HCIOIb3YEeMBIMU B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; ONBITHI, WJUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX pPeaKLnit

HU3YUCHUC crmoco0oB pasaciICHUsA cMmecelt

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MaccoBOM  JOJIeH
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HUCCICIOBAaHUEC U OIIMCAHHEC CBOMCTB HCOPTaHNYCCKUX BCHICCTB Pa3JIMYHBIX
KJIaCCOB; H3YUCHHUC B3aHMOJEUCTBUS KHCIOT C METalljiaMHu, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUEC OJHOI0O MCTalJlia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOICTB
TUAPOKCUI0B aITFOMUHUSA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Banelme MeTamibsl U UX
COCOAUHECHUA

XMMUYECKHE D3KCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME TNPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKIMU Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPUI-, OpPOMUJ-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KaJibllus, adlOMUHUS, keneza (2+) u skenesa (3+), memm (2+),
ITUHKA

YMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaQukoB W TaONMMIl W  BBIABIATH  OMIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAIbHO Ha6JIIOI[aeMBIMI/I XUMHWYCCKUMHN
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOISAIIMMU B MaKpo- M MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

XuMuueckas Q)opMlea. BanenTtHOoCTh aTOMOB XHMHYECKHUX »djieMeHTOB. CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENbHAA aTOMHasda Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHHAIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

Ilepuoauueckuii 3akoH W Ilepuoauueckas cucreMa XUMHUYECKUX 3yeMeHTOB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrtemMa XHMHYECKuX diemeHToB J[.M.
Menneneesa. Ilepuonbr u rpynmsl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crtpoenue artomoB. CocraB aToMHbIX siaep. M3otombl. OnextpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paaumyca aToOMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) U UX COEJAMHEHHH B COOTBETCTBUU C

ITOJIOKCHHUEM JJIEMEHTOB B HepHOJIPI‘—IeCKOfI CUCTEME U CTPOCHUEM NX aTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMoJjsipHass W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBS3H

Baxuelmme npeacTaBUTENM HEOPraHUYECKUMX BemlecTB. Hemeramnmber U ux
coeMHEHUs. MeTaiibl U UX COCIUHEHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHI0B
(coneoOpasyrolmue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U HECOJIE00pa3yIolIne;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALLUE




U OECKUCIIOPOIHBIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX )

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJLJIIOB: BOAOPOAA,

42 XJIOpa, KHCIIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®u3nueckue U XMMHYECKHE CBOKMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHUSA, HATpPUs,
4.3 KaJlisg, MarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METaJIOB
44 @u3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUM HEMETaJJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUe cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). Ilomyuenue oxcumos
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamwioB |A-IIIA rpynn, uunka, menu(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMICTBa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM Kucior. [lomyueHue
KHCJIOT
4.9 OO0mre xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYyYEHUS] METAJIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XUMHYECKUX peakIui IO pa3Iu4HbIM IMpPU3HAKAM: IO YHUCIY H
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHHIO
CTETNeHe OKUCICHHS] XUMUYECKHUX AJIEMEHTOB
5.9 TennoBoil »pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIN.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
5.4 Teopust 2JIEKTPONUTHYECKON Aucconuanvi. KaTHOHBI, aHWMOHBL. DJEKTPOJUTHI M
' HeaNIeKTpoNuThl. CUibHBIE U clladble 3JeKTPOaUThl. CTeneHb AUCCOHau
55 Peakiiuu monHoro ooMeHa. Y ciIoBuUs MPOTEKaHUs peakidii HOHHOTO 0OMeHa, MOJIHbIE
' Y COKpaIIEHHbIE NOHHBIE YPABHEHHUS PEaKIINi
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbl B IMOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omnacHoe




UCITIOJIb30BAHME BEIECTB U XMMUYECKHX peakuuil B jabopatopuu u Obity. IlepBas
IIOMOLLb [P XMMUYECKUX 0’KOI'aX U OTPABIICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOoOIeM. Y CHIICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOTYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, TUJIEH, alleTUICH, 3TaHOIl, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTe 0 OGMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opmynaMm XUMHUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM







